By R. L. MACKENZIE WALLIS. SINCE publication of a paper by Dr. Schblberg and the writer in the Quarterly Journal of Medicine an analysis of milky fluids from three other cases has been carried out. These cases were:
(1) An abdominal aneurysm under the care of Dr. Langdon Brown.
(2) A case of tuberculous peritonitis under the care of Dr. Samuel West.
(3) A case of hip disease with amyloid deposit in the spleen and elsewhere, under the care of Mr. W. Girling Ball.
In all three cases the fluids presented the characters which correspond to those laid down for pseudo-chylous ascites, and these are briefly summarized in a later part of this paper. Previous to 1860 there were twenty-five cases of milky peritoneal effusions recorded, and during the last fifty years we Were able to collect 171 cases. These together with the three cases recently examined make a total of 174.
Classification.-With regard to the classification of these milky effusions in the paper referred to, the division into three groups as originally proposed by Quincke was criticized. His classification was based upon the presence of fat in varying quantities, and this was shown to give misleading results. The classification given by Rolleston in Allbutt and Rolleston's " System of Medicine" is a modification of that propounded by Quincke and includes three groups-namely, chylous, chyliform, and milky non-fatty effusions. Now chyliform effusions are frequently such not because of the fat, which may be present in considerable amount, but by reason of some other substance which is identical with that causing the opalescence in milky non-fatty effusions. The two groups, therefore, are hardly distinct enough to justify a main heading and it was proposed to include them under pseudo-chylous effusions. The chylous effusions would still include those already described by Quincke as resulting from trauma, or disease, of the lacteal and lymphatic vessels.
With regard to the morbid anatomy, the commonest lesions found in all cases were malignant disease, tuberculous infection, cirrhosis of the liver, and chronic nephritis. These lesions are typical of pseudo-. chylous effusions. Changes in the blood-vessels or affections of the thoracic duct are striking by their almost complete absence. The three cases of syphilis, and the five cases in which amyloid deposition occurred, were all found associated with a pseudo-chylous effusion.
Microscopical Examination of Milky Effusions. -The most important point which can be determined by microscopical investigation is the presence or absence of free fat, or of cells containing degeneration fat. This information gives a good idea of the quantity of fat present, as shown by subsequent chemical analysis. The absence of microscopical free fat is evidence in favour of a pseudo-chylous effusion, whilst the presence of free fat gives no information one way or the other unless a complete chemical analysis is made.
Chemical Analysis.-Before detailing the schenme of procedure which is necessary to establish whether a milky effusion is chylous or pseudochylous, a brief summary of the points of distinction between chylous and pseudo-chylous effusions will be given:
(1) Tends to accumulate very rapidly, and in consequence large volumes are removed at paracentesis.
(2) Generally yellowish-white in colour and less perfectly emulsified.
(3) Degree of opalescence more or less constant at successive tappings.
(4) Possesses an odour corresponding to the odour of the food ingested.
(5) Microscopically the fluid contains fine fat globules, but very few cellular elements.
(6) Generally shows a distinct creamy layer on standing.
(7) Specific gravity generally exceeds 1012.
PSEUDO-CHYLOUS ASCITES.
(1) Collects more slowly, the volume of the fluid varying with the exciting pathological condition.
(2) In colour a pure milky white solution in the form of an almost perfect emulsion.
(3) The opacity generally increases or diminishes at successive tappings, and in some instances may be quite clear.
(4) Odourless.
(5) Microscopically the quantity of free fat is variable; often numerous fine, highly refractile granules are present, and these do not give the reactions for fat. Cellular elements may be numerous and often contain fat; sometimes very scanty.
(6) A cream may or may not form, but does not affect the opalescence; a sediment frequently settles out. (7) Specific gravity less than 1012.
CHYLOUS ASCITEs-(continited).
(8) Depression of freezing point about 0'51°C., and approximating that for chyle.
(9) Total solids vary considerably, but usually greater than 4 per cent.
(10) The total protein content generally exceeds 3 grm. per cent., and of this the serum-albumin is the largest fraction, globulin occurring only in traces.
(11) Mucinoid substances absent.
(12) The fat content is generally high, varying from 0O4 to 4 per cent. The fat corresponds in all its properties to the fat contained in food.
(13) Of the lipines cholesterol is invariably found, and lecithin only occurs in traces.
(14) No evidence of the presence of a lipine-globulin combination has been given by previous observers.
(15) The salts and the organic substances present approximate to the values found for chyle obtained from the thoracic duct.
PSEUDO-CHYLOUs ASCITES---(continuted). (8) Depression of freezing point ranges from 0560 to 0O610 C., and thus corresponds to the figures for blood serum.
(9) Total solids rarely exceed 2 per cent.
(10) The protein constituents vary between 1 and 3 grm. per cent., and of these the serum globulin occurs in appreciable quantities.
(11) Mucinoid sometimes present. (12) The fat content is generally low, and may be present in traces only; in its melting point and chemical composition it proves to be pathological fat.
(13) The most characteristic lipine is lecithin, though cholesterol is occasionally present.
(14) The lecithin is mainly combined with the globulin, and when present is the cause of the opalescence of the fluid. Such fluids resist putrefaction.
(15) The salts and organic materials correspond closely to lymph and serous fluids.
It will be seen from the above table that the following points must be determined in order to ascertain whether a given milky fluid is chylous or pseudo-chylous in nature. The specific gravity, total solids, and ash must be ascertained as soon as possible after withdrawal. The fat and lipines may be removed in several ways, either by ether extraction of the fluid or extraction with hot alcohol. The ordinary method of extraction with ether has, however, many disadvantages, chief amongst them being the fact that the proteins present are partially precipitated and in pseudo-chylous effusions the lecithin as well. If the proteins are precipitated with alcohol, and the residue repeatedly extracted with hot alcohol or ether, the lipines and fat are entirely removed. The residue can then be extracted with ether, and the fat and other ether-soluble substances isolated. The nature of the fat, its melting point, its saponification nuinber, and ether number should be observed, as by this means a distinction between normal human fat and pathological fat can be made. The presence of lecithin and its condition in the fluid in also of importance, and this can be established either by precipitation miethods or by dialysis. The presence or absence of sugar appeals to be of little value for diagnostic purposes, since it may or may not be present in either type of effusion. The other organic constituents, such as urea, uric acid, bile conmponents, occur in very small quantities, and are apparently of no special significance. The presence of such inorganic salts as chlorides and phosphates may be ascertained by the analysis of the ash. Finally, the depression of the freezing point should be determined, as this gives an indication of the quantity and distribution of the inorganic salts present.
DISCUSSION.
Dr. RYFFEL said he had met with two cases of milky effusion which might be interesting for comparison witlh those mentioned by Mr. Mackenzie Wallis. The first occurred in the later stages of a case of chronic nephritis. The fluid corresponded exactly with that described by Mr. Wallis as being characteristic of pseudo-chylous ascites, the opalescence being mainly due not to fat globules, but to minute particles of a lecithin-globulin complex. In the other case a milky fluid was found in the pleural cavity, the origin of which was not clearly made out at the post-mortem, but as there were sarcomatous deposits in the posterior mediastinum it probably had a lymphatic origin. The specific gravity and protein content of the liquid were high. Globules of fat were present but did not account for all the milkiness of the fluid. This was in large part due to minute particles which did not separate on centrifugalizing, but were removed by filtration through a Pasteur candle and were precipitated by half saturation with ammonium sulphate. On repeated shaking with ether the liquid became nearly clear and the material extracted consisted largely of an ester of cholesterol which crystallized from acetone in the form of fine needles radiating from a centre. The minute particles in the liquid appeared to consist of an association of globulin with an ester of cholesterol and to be similar to those found in the serum of some cases of lipaemia. In all probability as the liquid of true chylous ascites always contained cholesterol its milkiness was always partly due to such particles which differed from those of pseudo-chylous ascites in containing cholesterol instead of lecithin.
Dr. ROBERT HUTCHISON asked whether Mr. Mackenzie Wallis was of opinion that all pseudo-chylous fluids were due to this lecithin-globulin compound; did he regard it as pathognomonic? It seemed to him that there were several things which might produce opalescence. There appeared no reason why it should not be a nucleoor a para-nucleo-proteid, like casein, which caused an opalescent solution. In a case which he examined some years ago, with the help of a very competent physiological chemist, it seemed that the substance was a nucleo-compound; they could not find lipoids, either free or in combination. The case was published in the Pathological Society's Transactions.1 Possibly, however, the methods used in that case were faulty, and by proceeding along other lines, lecithin might have been found in combination with the globulin. All work of the kind now brought forward was interesting to the physiological chemist, but pseudochylous ascites was perhaps receiving more attention than it deserved, clinically, for it seemed to have no diagnostic value. The patient whose fluid he examined was the subject of chronic nephritis, and a considerable number of such cases had nephritis. They had also been recorded iD association with malignant disease.
Dr. DRUMMOND read a report he had received from a physiological chemist in Newcastle upon a specimen of milky ascites lhe had submitted for investigation. He was encouraged to do so inasmuch as the result seemed to confirm Dr. Hutchison's remark as to the possibility of the substance being a nucleo-protein. He stated that, in his opinion, one of the most interesting clinical features connected with cases of chyliform ascites was the relation of syphilitic disease of the kidneys to the condition. He had met with a number of cases in which nephritis had developed, apparently in consequence of syphilis, in which the ascitic fluid was milky, and he thought a striking and almost diagnostic feature was to be found in the fact that the abdominal fluid was greatlyin excess of the general dropsical swelling. As a rule there was little or no cedema of face or arms and comparatively slight swelling of the legs. He had only met with one post-mortem examination in cases of the kind, and the kidneys were found to be lardaceous, but in this patient's case there was extensive tuberculosis of the lungs as well as a syphilitic history. He had met with other cases of kidney disease as well as cirrhosis of the liver with milky ascites in which there was no history of syphilis, and he did not consider that this variety of effusion was peculiar to the specific form of disease, but he considered the question of great importance from the diagnostic point of view, as the specific cases appeared to be amenable to treatment. He related a case of a sea captain, aged 34, who developed nephritis about two years after he had acquired syphilis. The ascitic fluid in this case accumulated rapidly and the abdomen was tapped six or eight times at intervals from eight days to a fortnight. The fluid remained milky the whole time but gradually became smaller in quantity. The urine was highly albuminous and contained a number of granular, fatty, and epithelial casts. He was treated by large doses of iodide of potassium and made a good recovery, and now for some three and a half years had been back to duty in charge of his ship with his health restored and the urine free from albumin.
Dr. F. PARKES WEBER said that in regard to effusions which were not really chylous, but were more or less milky" or ' opalescent " or ' soapy in appearance, it was clinically convenient to distinguish those in which a white fatty layer separated when the fluid was allowed to stand from those in which no such layer occurred. He doubted whether in the opalescent ascitic fluid from cases of syphilitic nephritis any such fatty layer had ever been observed. In a " case of nephritis with ascites, bilateral hydrothorax and general aedema in secondary syphilis," which he showed -at the Clinical Section on February 14, 1913,1 the ascites itself was never tapped, but the fluid in the right pleura was observed at one time to have a soapy appearance. In the case of a man, aged 28, shown by Dr. H. Batty Shaw at the Clinical Section on February 10, 1911,2 chyliforni ascites occurred during the period of secondary syphilis. Syphilitic nephritis (of which the most typical cases were probably those of the early or secondary stage of syphilis) was rare, and he doubted whether the opalescent or soapy appearance of a serous effusion could be regarded as confirming the syphilitic origin of the effusion in question.
Dr. LEDIARD, in reply, reminded the meeting that he had advanced no dogmatic views, and therefore no attack remained to be dealt with in the answer. He had seen a creamy or fatty layer on the surface of a hydrocele which had been tapped many times, and that without any thickening of the tunica. The patient was a man, aged 80, and the layer was due to fat globules. The patient had not returned since. He expressed his indebtedness to those who had taken part in the discussion.
Mr. MACKENZIE WALLIS, in reply, called attention to the instances in the literature where the opalescence of milky effusions was ascribed to a nucleo-protein. In the paper previously mentioned, the similarity between the lecithin-globulin compound isolated from these fluids and a nucleo-protein was discussed, and the view there expressed that soine writers had fallen into an error. Unless a careful analysis was made, and the presence of nucleic acid and its degradation products definitely proved, it was impossible to draw any conclusions as to the presence of a nucleo-protein. In view of the evidence obtained from several cases, and the corroboration received from Dr. Ryffel and others, it seemed highly probable that all pseudo-chylous Proceedings (Clin. Sect.) p. 159; see also F. P. Weber, Edinb. Med. Journ., N.S., 1913 N.S., , x, p. 348. 2 Proceedings, 1911 2Discussion on Chylous Ascites fluids owed their opalescence to the lecithin-globulin complex. The case described by Dr. Hutchison was no doubt similar. Dr. Batty Shaw mentioned a case of great interest inasmuch as the lecithin-globulin compound had been isolated from the blood serum. This was inaccordance with the observations of the speaker on the, serum-globulin content of the blood in normal and pathological conditions. This protein fraction of the serum was found to have in association with it various lipoids such as cholesterol esters, and also fatty acids. In answer to Dr. Parkes Weber, he believed the triple classification of milky effusions was based entirely upon the fat content. The fluids differed so markedly in their fat content, and since it had been shown conclusively that the fat played either no part or only a minor part in the opalescence, the classification should be regarded as valueless. Many serous effusions contained more fat than some milky effusions, and therefore should strictly be placed in this group if the old classification were still retained. He maintained that the simple classification into chylous and pseudo-chylous satisfied not only the chemical findings, but was also of more value from a clinical point of view. He had been much interested in the cases so fully described by Dr. Lediard, and especially in the fluids shown. With regard to Case II, it appeared that the fluid became less-opalescent on treatment with ether, and gave a fat content of O25 per cent. In order to establish whether the fluid was chylous or pseudo-chylous in nature an analysis carried out on the lines indicated in the paper was necessary. Since the publication of the papers by Dr. Scholberg and the speaker three new cases had been examined, and all the conclusions previously arrived at received corroboration, and it was very interesting to find that Dr. Ryffel and others had obtained similar results.
